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I. SUMMARY

The State of Hawaii has established, by Act 236 of the Hawaii
Revised Statutes, 1974, the Natural Energy Laboratory of Hawaii (NELH) at
Ke-ahole Point on the Island of Hawaii. It was organized in 1974 as a
new activit& of the State of Hawaii with the active participation of the
County of Hawaii.

The NELH is being planned as the site of a number of research
projects for the development of alternate energy systems, The physical
characteristics of the site are uniquely suited for several significant
State and Federal energy programs. The success of these programs is |
of potentially high significance in the intensive, long-term development
of energy source alternatives to fossil fuels.

The NELH site at Ke-ahole Point has been assessed by the State as the
most desirable location for these energy programs. The taboratory site at
the western tip of the island receives an unusually high amount of direct
solar energy throughout the year. The percentage of cloud cover is much
less at the coastline than in the inland mountainous areas.-The temperature
gradient between the warm surface ocean waters and the cold deep nearshore
waters provides an ideal condition for development of an Ocean Thermal Energy
Conversion (OTEC) program. In addition, the site is readily accessible as it
is adjacent to the Ke-ahole Airport for commercial jet aircraft and the new
coastal highway.

Phase I of the NELH development is the construction qf essential site
jmprovement and support facilities for future research projects. These
jnclude a 2-mile, 2-lane access road to the site from the Queen Kaahumanu

Highway and corridors for water, sewage, electricity and telecommunications.
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Future energy project developments at the NELH site are conceptually
planned but are not presently funded.

The 240-acre NELH site is presently unused except for the 8-aqre
Government-owned U. S. Coast Guard 1ighthouse facility at the point proper.
The site 15 composed of undeveloped lava fields with relatively flat but
rough topography. This harsh terrain and its remote location have 1imited
public interest in the area, except for occasional use for shoreline
recreation. The site is owned by the State of Hawaii. It is administered
by the Airports Division, Department of Transportation, which operates
the adjacent Ke-ahole Airport. |

The direct impacts of the Phase I NELH development are minor. The
impact of greatest significance will be the change in character of the land
use, from unused to developed land. This change will result in minor
Josses of wildlife habitats and vegetation none of which are endangered.
The proposed site access road will improve accessibility to the shoreline
areas, providing additional recreational opportunities to Kona residents
and tourists. Construction of the facility will give a small, but needed,
stimulus to the Kona construction industry. The development will have
1ittle, if any, effect on agriculture, but may have a beneficial effect
on tourism as an added visitor attraction. Increased human activity in
the area may result in degradation of the several minor and two possibly
significant archaeclogical sites located in the NELH area. This is balanced
by the fact that, as a by-product of NELH activity in the area, potentially

valuable sites will be surveyed and assessed for the public benefit.
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The purpose of this Environmental Impact Statement (EIS) is to ideﬁtify
and evaluate the potential environmental impacts of the NELH Phase I support
facilities which are to be funded by the State and developed in accordance
with the NELH Master Plan, It also includes brief descriptions of the more
1ikely future energy programs to be undertaken at Ke-ahole.

The presence of the NELH support facilities and the n§tﬁra1 attributes
of Ke-ahole Point will tend to attract and stimulate alternate energy research
projects at the site. This is in accordance with the NELH objectives, so in
jtself the facility's growth is not an adverse impact. If the site is fully
developed by the year 1990 as now envisaged, it is estimated that the proposed
research projects would require a staff of 75 at Ke-ahole. Future projects
are at present'conceptuaT and the impact of each project cannot be completely
defined at this time. Appendix A of this EIS provides a discussion of the
proposed future projects and some of their potential environmental impacts.

An EIS will be prepared, when required, prior to jnitiation of a proposed
future research project to determine the impacts to the site and is

surroundings.
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II., PROJECT DESCRIPTION

A. Background
1. NELH Formation

The United States has an urgent national requirement for
a]ternativé energy sources to fossil fuels. The State of Hawaii is
particularly concerned because of its essentially complete dependence
upon fossil fuels, a position that became apparent during the recent oil
crisis of 1974, Hawaii has an abundant variety of natural energy sources,
such as wind, solar, geothermal, and ocean thermal energy conversion,
which hold the promise of providing some degree of energy independence.

As added incentives to the development of these natural energy sources,
they are low polluting and essentialiy renewable or inexhaustible.

In 1974, prior to the 0il crisis, the Governor of the State
of Hawaii initiated a program to assess these alternate energy prospects.
The assessment resulted in a comprehensive work entitled "Alternate Energy
Sources for Hawaii" (Ref. 1). This study identified solar energy as having
the highest potential of the alternate energy sources, and being most
desirabie because of its minimal environmental impacts and applicability to
the semi-tropical Hawaiian environment. The report also recommended that
Hawaii, because of its 1imited human and fiscal resources, concentrate
research and development activities in areas that take advantage of Hawaii's
favorable geographic or climatic characteristics and/or because of a high
degree of State engineering and scientific competence in the areas.

Act 236 of the Hawaii Revised Statutes, 1974, established

a Natural Energy Laboratory for the State of Hawaii. This legislation
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located the laboratory on a parcel of State land makai of the Ke-ahole
Airport on the Island of Hawaii. The laboratory is under the direction
of the Board of Directors, consisting of members from the State Department

of Land and Natural Resources, the County of Hawaii, the Marine Affairs

Coordinator, and the State Department of Planning and Economic Development.

2. Purpose of NELH

The basic purpose of the NELH is to provide the essential
support facilities for future energy programs and to interest research
organizations in using these facilities. By providing a centralized
location with favorable development conditions, it is hoped that reseﬁrch
groups examining alternative sources of energy will select Hawaii as the
Tocation for their research and test facilities.

3. NELH Location

Ke-ahole Point, in the Kona District on the west coast
of Hawaii, has been chosen as the site for the NELH (Figures II-T1 and
11-2). Several detailed studies have been completed which confirm the
desirability of the Ke-ahole location. Two recent studies (Refs. 2 and
3) funded by the State of Hawaii and the National Science Foundation
respectively, have clearly demonstrated that the site is especially
suited for major OTEC programs. Some of the most important criteria for
site selection were nearbyavaf1ability of cold, deep ocean water; a warm
ocean surface layer not subject to strong seasonal cooling; high annual
solar radiation; accessibility to ]ogisfica] support including major
airports, harbors, and highways; and adequate quantities of undeveloped
land suitable for mariculture and aquatic bioconversion. Among the eight
other sites investigated, the State-owned Ke-ahole Point site is unique

jn fulfilling all of these major criteria.
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The environmental conditions at Ke-ahole are also
suitable for solar energys, aquaculture and biomass conversion projects.
Hawaii, because it is sub-tropical, receives 2 consistently high amount
of solar energy. The 1and is relatively flat, facilitating development
of solar and/or aquaculture research.

The site is adjacent to Ke-ahole Airport, which accommodates
interisland jet travel. Direct connections to the mainland are availabie
in Hilec, on the other side of the island, or in HonoTulu on the nearby
Island of Oahu. Kawaihae Harbor, a deep draft (35') port lies 25 miles
to the north and the State's Honokohau small boat harbor is located 2 miles
to the south. Travel between the Kawaihae and Kailua-Kona areas is via a
new high capacity coastal highway that is readily accessible from the NELH
site (See Figure 11-2).

B. NELH Development Program

1. Major Research Projects and Development Schedule

The following three natural energy programs are being

considered for the NELH site:
a. OTEC
The major project is an Ocean Thermal Energy

ConVersioﬁ jnstallation. An 0TEC plant would utilize the thermal dif-
ferential between the surface and deep ocean waters to generate
electrical power. The general requirements for OTEC are deep. cold
water close to shore with year-round warm surface water. The Federal
OTEC project is 2 phased research and development program of the

Energy Research and Development Administration (ERDA). The phases will
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begin with a first step of small scale experiments in existing facilities,
then continue with construction of a 1and based or floating %aci]ity
to test components and subsystems and finally develop a scaled prototype
operation (land based or floating OTEC plant) toc the proof-of-concept
status.
b. Biomass

The Biomass Conversion Project would utilize the
cultivation and harvesting of piant and animal forms either as a food
source or for thermal conversion of the material to produce energy.
This type of project requires flat land for the construction of ponds,
access to basic nutrients, and a saltwater supply. Consistent temperature
and sunlight conditions are mandatory.

c. Direct Solar

The NELH plans to use Ke-ahole Point as a test center
for various direct solar energy systems that will be developed in the
future. The three basic techniques of direct solar energy conversion are
photovoltaic conversion, low temperature collectors, and high temperature
collectors. A1l three methods require large, level areas for the instal-
lation of collection panels, and a high proportion of clear, sunny weather,
With these natural attributes present at the NELH site, Hawaii should be
a prime candidate location for future research.

The NELH scope of interest is not limited to the above
projects, but they presently hold the most promise. Appendix A discusses
these projects in greater detail. The NELH development schedule of ongoing

and planned NELH activities is presented in Table II-1.
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2. Pertinent Work Completed or in Progress

A considerable amount of work related to alternate energy
development has been funded, and is either in progress or completed. The
activities are summarized in Table I1-2.

It is anticipated that several preliminary research projects
will be undertaken in the immediate future. The objective of these projects
will be to obtain critical design data and other inputs for OTEC pilot plant
design.

Projects involving temporary installations in the nearshore or
shoreline areas require permits from the Army Corps of Engineers, the County
of Hawaii and the State of Hawaii. The biofouling research project requiring
the anchoring of a test rack 50 feet below the surface in 350 feet of water,
a portable diesel generator plant onshore, and a temporary power cable 1ink-
ing the two, was the first NELH activity to require 2 permit. The Corps
of Engineers and the State and County jssued permits for this work. Similar
tests have been conducted from a research vessel anchored off Ke-ahole Point.
Other preliminary research projects may include:

1. More intensive biofouling research on various types of heat
exchangers, using circulating water from selected depths at flow rates
ranging from 5 to 5,000 GPM.

2. Research on the effects of thermal mixing of water masses.

3, Research on the effects of mixing nutrient rich deep waters
with upper level waters.

4., Mooring of a small {70' X 35') research platform 1/4 to

1 mile offshore.
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The impact of these preliminary projects is insignificant
and temporary. In order to facilitate their timely implementation, the NELH
jntends to apply to the Corps of Engineers, the County of Hawaii and the State
of Hawaii for permits covering such work. The applications will also include
provisions for the use of a corridor extending along the point on each side
of the Coast Guard area. A temporary pole-mounted powerline is planned from
the seaward edge of the Airport to the shoreward end of the corridor, in
order to provide support for the preliminary research projects. Use of the
corridor will be only for preliminary experimental research projects involving
temporary installations. Al11 evidence of the prbjects will be removed'at
their termination. The projects will not entail dredging or excavation.
Archaeological sites in the corridor vicinity have been jdentified and
located and can be easily avoided. The power poles, if installed, will have
temporary visual jmpact. This impact can be mitigated by using the minimum
number required, and by removing the poles at the termination of the projects.
C. Purpose and Scope of this EIS
The NELH Phase 1 Master Plan (Ref. 5) developed the plans for the

support facilities essential to the future research projects. A 2-lane road,
approximately 2 miles long, will be developed from the main coastal highway
(Queen Kaahumanu Highway) to the center of the NELH site. Corridors from
the Ke-ahole Airport are planned for water, sewage, electricity and tele-
communications. This Phase 1 development will be funded by the State.

These initial improvements will be developed only when one or more of the
future energy projects is funded for the Ke-ahole site. The more likely

of these projects are described in more detail in Appendix A, with some

preliminary jdentification and assessment of the environmental effects.
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The purpose of this Environmental Impact Statement is to identify
and evaluate the potential environmental impacts of the NELH support
facilities as developed in the Master Plan - Phase I. It is intended for
use in the State's decision making processes which assess proposed projects
in the contéxt of their environmental impacts.
Future major energy programs at the NELH will each require an
Environmental Assessment/Impact Statement.

D. Details of Phase I Development

1. General

Phase I development at the NELH site will consist of an
access road, corridors for water, sewage, electricity, and communications,
and a central utility terminus at the site. The conceptual plan for the
three major alternate energy projects being considered for Ke-ahole (OTEC,
Biomass, and Solar) has allowed for preliminary estimates of the scale of
the support facilities. Areas available for each major alternative energy
program are shown in Figure II-3. Entry to these areas is to be via a
two-Tane access road. The sizing of utility systems onsidered the daily
population, the overnight population, and requirements placed upon the
utility systems due to research operations as presented in Tabie II-3,
During the latter stages of operation, the three research projects may
produce a surpius of energy. The Phase I utility system does not provide
for power export.

The site layout, roadway, and utility access corridors
are shown in Figure II-3. Cost of the Phase I support facilities

based on 1976 construction averages is estimated to be $800,000.

IT-7




2. Road

Access to the NELH site will be provided by a tvio-1ane,
24-foot wide road, initially paved with rock chips and an asphalt sealer.
Asphalt paying of the road will be deferred to reduce initial costs. 1f
and when the NELH site is subdivided (e.g.» subleases to specific program
activities such as biomasss etc.), the subdivision Code requirements of the
County Planning Department would have 1o be met. Asphalt paving of the
road would be one of the Code requirements. The road will jntersect
Queen Kaahumanu Highway approximate1y 1,200 feet.north of the Airport's
southern poundary line. At this point, @b go-foot section has been reserved
for 1imited access to the highway. Other access points along the main high-
way are not as desirable and would require pepartment of Transportation
approval. The intersection of the access road with Queer Kaahumanu Highway
will be designed to meet Federal and State standards for 1imited access
highways.

The road has an easement width of 170 feet, with total
right-of-way encompassing 35 acres. The right-of-way inciudes a 50-foot
utility coryidor, set aside for possible future export of electrical power
from the site. The access road will be 10,700 feet long. A roadway
cross section and rights-of-way are shown in Figure 11-4.

3, Utilities
a. Electrical and communications
yltimate p1anned electrical service to the site will
provide 400 kw peak at 12.47 kv, in accordance with Hawaii Electric Light
Company (HELCO) gtandards. The new system will connect to the existing
electrical gubstation jocated at the intersection of Queen Kaahumanu Highway

and the airport access road.
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A utility corridor will be developed from the substation
to the NELH site to facilitate installation and maintenance of th~ electrical
and telecommunication 1ines. The corridor will be 20 feet wide and 5,000
feet long. The power cables will be carried underground in two of four
new 4-inch PVC conduits (leaving 2 spares) from the substation to the
Airport Electrical Utility Building. A concrete encased conduit system
of nine 4-inch diameter PVC conduits starts at the Airport Electrical
Building, crosses under the runway and extends 71 feet past the runway.

Six of these conduits were installed to provide electrical and communication
lines for future runway expansion and are presently empty. The power lines

will be routed through these available spare conduits. From the runway,

a new underground conduit system will carry the lines to the planned centrai
utility terminus at the NELH site.

At the central utility terminus, an electrical building
will house the step-down transformers and centralized circuit panels. This
building, roughly 10 feet by 15 feet, will also contain an auto-starting
standby generator for the provision of emergency power to the fire flow
pumps, 1ift station and other essential on-site equipment. By installing
the service in accordance with HELCO requirements, HELCO will take over
the responsibility of this system and no submetering would be required by
the Airports Division. A1l service connections and metering could then be
made at the NﬁLH electrical building by HELCO.

A communications capability of 60 channels would be made
available, starting at the telephone equipment room in the existing airport
electrical building just east of the airport control tower. The communica-

tion Tines could be run through the available ducts in a fashion similar

II-9




to the proposed electrical installation detailed above. At the termination
of the ducts beneath the runway, separate conduits would have to be installed
in conjunction with the electrical system. The communication 1ines would
terminate in a telephone room located within the NELH electrical building.
The Hawaiian Telephone Company will install (at its cost) the necessary
transmission 1lines and switching gear. The telecommunications will be
connected directly to the Hawaiian Telephone System.
b, Mater

The provisions for water supply at the NELH site can
be divided into three requirements: fresh water supply to the site
(22,000 gallons per day); a three-day emergency standby fresh water supply
(66,000 gallons) in the event of loss of the main feeder 1ine and provision
for on-site fresh water storage (225,000 gallons) for a fire protection
system. The water line to the project site will be a 2-1/2-inch main
feeding from the airport water supply system This connection will be made
at an existing 12-inch fixture located 75 feot east of the existing electrical
equipment room at the airport building complex. The 2-1/2-inch water line
will be routed around the existing runway. From the western side of the
runway, the line will traverse the utility corridor to the central utility
terminus.

An on-site water storage system for both domestic
and fire demand will be installed. The airport is on the County of
Hawaii domestic water system, which is presently inadequate to supply
any substantial additional demand until the new Kahuluu Shaft is in
operation in April 1977. No water usage is anticipated at the NELH
site before that time. Flows available from the connection at the airport

will be limited to 15 GPM,
11-10
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This is inadequate to supply even the minimal ,.eak
domestic demands which would be placed on the system and therefore, an
on-site storage tank and booster system will be provided. The recommended
system includes a 300,000-galion storage tank, a 1,000~gallon pressure
tank, and bdoster pump systems, The large storage tank would be an
inflatable rubber structure. This type of tank (for example, Firestone
"Fabritank”) would be the least expensive to install. The tank, made
from neoprene-coated nylon fabric, would be 12 feet high and 77 feet
square, and would be adequate for both fire flow and domestic water ser-
vice to the project site users. A valve system would be used to control
filling of the storage tank from the 2-1/2-inch feeder 1ine connected to
the airport system. A pressurized tank and booster pump system would be
installed to provide normal service to the remainder of the project site. The
booster system would be two alternating 50 GPM pumps to provide normal
domestic service and two 1,500 GPM pumps for fire service. A float
controller in the pressure distribution tank would operate the pumps.

The on-site distribution network will be installed by the NELH tenants.

One alternative that will be considered in the final
design is the installation of a Targer water line, that would eliminate the
necessity of an on-site storage tank. " The choice of the larger line is
contingent upon the planned 1977 expansion of the County water system.

c. Sewerage

Sewage disposal from the NELH site will be handled
through construction of a 1ift station adjacent to the central utility
terminus. The 1ift station would be fed through a future on-site coliection

system. A duplex pump station with a 200-galion wet well will discharge
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into a 3-inch force main. A small air diffuser will be installed within
the wet well to provide odor control of the sewage prior to pumping. A
force main will be routed along the water line corridor and will discharge
into a sewer-manhole Jocated near the airport control tower. The manhole
will tie into the sewage treatment plant. Chlorine or hydrogen peroxide will
be injected to avoid septic conditions within the force main during transit
to the manhole. A standﬁy generator will provide emergency power to the
Tift station complex in the event of a power outage. Two overflow seepage
pits will be instalied adjacent to the 1ift station to provide emergency
discharge in the event of a complete 1ift station failure.

The airport sewage treatment plant has a capacity
of 40,000 GPD, which is presently used to only one-quarter capacity. The
airport system uses the aerobic digestion process, with treated effluent
discharged through two seepage pits. The estimated ultimate flow from
the NELH site is only 11,700 GPD, so the existing sewage treatment plant
can easily handle the flow for the foreseeable future. Should larger

flows ever occur, the present sewage treatment plant can be expanded.
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